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(II) variants namely copper hydroxide, copper oxychloride, tribasic copper 
sulfate, copper (I) oxide, Bordeaux mixture
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ABSTRACT 
The conclusions of the European Food Safety Authority (EFSA) following the peer review of the initial risk 
assessment carried out by the competent authority of the rapporteur Member State  France, for the pesticide 
active substance copper (I), copper (II) variants (formerly referred to as copper compounds) are reported. The 
context  of  the  peer  review  was  that  requested  by  the  European  Commission  following  the  submission  and 
evaluation of confirmatory environmental fate and behaviour and ecotoxicology data. The conclusions were 
reached  on  the  basis  of  the  evaluation  of  the  representative  uses  of  copper  (I),  copper  (II)  variants  as  a 
fungicide/bactericide on grapes and tomatoes. The reliable endpoints concluded as being appropriate for use in 
regulatory risk assessment, derived from the available studies and literature in the dossier peer reviewed, are 
presented. Concerns are identified.   
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SUMMARY 
Copper (I), copper (II) variants was included in Annex I to Directive 91/414/EEC on 23 April 2009 by 
Commission Directive 2009/37/EC, and has been deemed to be approved under Regulation (EC) No 
1107/2009, in accordance with Commission Implementing Regulation (EU) No 540/2011, as amended 
by  Commission  Implementing  Regulation  (EU)  No 541/2011.  It  was  a  specific  provision of the 
approval that the notifier was required to submit to the European Commission further studies on the 
risk  from  inhalation,  the  risk  assessment  for  non-target  organisms  and  for  soil  and  water  by  30 
November 2011. 
In  accordance  with  the  specific  provision,  the  notifier,  the  European  Union  Copper  Task  Force, 
submitted  an  updated  dossier  in  November  2011,  which  was  evaluated  by  the  designated  RMS, 
France, in the form of an Addendum to the Draft Assessment Report.  In compliance with Guidance 
Document SANCO 5634/2009 rev.4.5, the RMS distributed the Addendum to Member States and the 
EFSA for comments on 8 June 2012.  The RMS collated all comments in the format of a Reporting 
Table, which was submitted to the European Commission in August 2012. 
Following consideration of the comments received, the European Commission requested the EFSA to 
organise a peer review of the RMS’s evaluation of the confirmatory data submitted in relation to 
environmental fate and behaviour and ecotoxicology and to deliver its conclusions.   
The  submitted  confirmatory  data  available  are  sufficient  to  carry  out  a  preliminary  exposure 
assessment for soil at EU level for the representative uses assessed. As the PECsoil estimates do not 
consider accumulation of copper that may be expected beyond the 20 years period for which the PECs 
are provided, monitoring programs on copper accumulation in agricultural soils are indispensable to 
finalise the risk assessment at Member State level. The submitted higher tier exposure assessment for 
the aquatic environment was considered not appropriate in the context of the PPP registration at the 
EU level. It should also be noted that the data gap for a groundwater exposure assessment identified 
during the peer review of the first approval of copper (I), copper (II) variants, is still valid. 
The submitted confirmatory data available were not sufficient to address the long-term risk to birds 
and earthworms, the risk to earthworm-eating birds and mammals, aquatic organisms, bees and other 
soil macroorganisms for the representative uses. 
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BACKGROUND 
Copper (I), copper (II) variants was included in Annex I to Directive 91/414/EEC on 23 April 2009 by 
Commission Directive 2009/37/EC
3, and has been deemed to be approved under  Regulation (EC) No 
1107/2009
4,  in  accordance  with  Commission  Implementing  Regulation  (EU)  No  540/2011
5,  as 
amended by Commission Implementing Regulation (EU) No 541/2011
6.  EFSA previously finalised a 
Conclusion on this active substance on 30 September 2008 in the EFSA Scientific Report (2008) 187 
(EFSA, 2008). 
It was a specific provision of the approval that the notifier was required to submit to the  European 
Commission further studies on the risk from inhalation, the risk assessment for non-target organisms 
and for soil and water by 30 November 2011. 
In accordance with the specific provision, the notifier,  the  European Union Copper Task Force , 
submitted an updated dossier in  November 2011, which was evaluated by the designated  rapporteur 
Member State (RMS), France, in the form of an Addendum to the  Draft Assessment Report (France, 
2012).  In compliance with Guidance Document SANCO 5634/2009 rev. 4.5 (European Commission, 
2011), the RMS distributed the Addendum to Member States and  the EFSA for comments on 8 June 
2012.  The RMS collated all comments in the format of a Reporting Table, which was submitted to the 
European Commission in August 2012. 
Following consideration of the comments received, the European Commission requested the EFSA to 
organise a peer review of the RMS’s evaluation of the confirmatory data submitted in relation to 
environmental fate and behaviour and ecotoxicology and to deliver its conclusions.   
The  Addendum  and  the  Reporting  Table  were  discussed  at  the  Pesticides  Peer  Review 
Teleconferences  on  environmental  fate  and  behaviour  and  ecotoxicology  (Pesticides  Peer  Review 
Teleconferences 91 and 92) in March 2013.  Details of the issues discussed, together with the outcome 
of these discussions were recorded in the meeting reports. 
A final consultation on the conclusions arising from the peer review took place with Member States 
via a written procedure in May 2013. 
The conclusions laid down in this report were reached on the basis of the peer review of the RMS’s 
evaluation of the confirmatory data submitted in relation to environmental fate and behaviour and 
ecotoxicology.  A key supporting document to this conclusion is the Peer Review Report, which is a 
compilation of the documentation developed to evaluate and address all issues raised in the  peer 
review, from the compilation of comments in the Reporting Table to the conclusion.  The Peer Review 
Report (EFSA, 2013) comprises the following documents, in which all views expressed during the 
course of the peer review, including minority views, can be found: 
•  the Reporting Table,  
                                                       
3 Commission Directive 2009/37/EC of 23 April 2009 amending Council Directive 91/414/EEC to include chlormequat, 
copper compounds, propaquizafop, quizalofop-P, teflubenzuron and zeta-cypermethrin as active substances. OJ No L 104, 
24.4.2009, p. 23-32. 
4 Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 October 2009 concerning the placing 
of plant protection products on the market and repealing Council Directives 79/117/EEC and 91/414/EEC. OJ No L 309, 
24.11.2009, p. 1-50. 
5 Commission Implementing Regulation (EU) No 540/2011 of 25 May 2011 implementing Regulation (EC) No 1107/2009 of 
the European Parliament and of the Council as regards the list of approved active substances. OJ L 153, 11.6.2011, p.1-186. 
6 Commission Implementing Regulation (EU) No 541/2011 of 1 June 2011 amending Implementing Regulation (EU) No 
540/2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards the list of 
approved active substances. OJ L 153, 11.6.2011, p.187-188. Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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•  the reports of the scientific consultation with Member State experts, 
•  the comments received on the draft EFSA conclusion. 
Given the importance of the Addendum to the DAR including its final addendum (compiled version of 
April 2013 containing all individually submitted addenda (France, 2013)) and the Peer Review Report, 
these documents are considered respectively as background documents A and B to this conclusion. Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
substance copper (I), copper (II) variants 
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THE ACTIVE SUBSTANCE AND THE FORMULATED PRODUCT 
The active substance is the Cu ion; it is currently unclear if its oxidative state has a bearing on its 
biological activity. There is no ISO common name. The variants of copper that were considered in the 
DAR  were  copper  hydroxide,  Bordeaux  mixture,  copper  oxychloride,  tribasic  copper  sulfate  and 
copper (I) oxide. The meeting of experts in May 2008 agreed that the active substance should be called 
copper (I), copper (II) variants. 
The evaluated representative uses are as a fungicide/bactericide on grapes and tomatoes. Full details of 
the GAP can be found in Appendix A.  
CONCLUSIONS OF THE EVALUATION 
1.  Environmental fate and behaviour 
In the framework of the confirmatory data assessment in the environmental fate and behaviour section, 
new Predicted Environmental Concentration (PEC) in soil and in surface water were submitted by the 
notifier and evaluated by the RMS in an Addendum (France, 2013). The submitted confirmatory data 
were  discussed  at  the  Pesticides  Peer  Review  Teleconference  91  in  March  2013.  The  present 
conclusion reflects the outcomes of the experts’ discussion. It should be noted that in the previous 
EFSA conclusion (EFSA, 2008) a data gap for a groundwater exposure assessment of copper (I), 
copper (II) variants resulting from the agricultural use of copper salts as proposed in the GAP table of 
the representative uses was identified. A robust estimation of PECs in groundwater is considered 
necessary to ensure that the legal trigger of 2 mg/L set by the European Drinking Water Directive 
(98/83/EC
7) is not exceeded. As no confirmatory data have been submitted, this data gap is still valid. 
Predicted environmental concentrations in soil (PECsoil) 
In the previous peer review a data gap was identified for “accumulated PEC of copper in soil after 
several years of use….. Worst case soluble fraction and bio-available fraction need to be estimated 
taking into consideration that bioavailability may differ in different organisms. Available monitoring 
data  of  copper  residue  in  areas  where  it  has  been  used  for  many  years  should  be  compared  to 
background  levels  in  areas  without  agricultural  use  of  copper….”. The  new PECsoil  provided  in 
Addendum 2 (France, 2013) were determined for different soil layers and for application rates of 4, 6 
and 8 kg Cu/ha per year for up to 20 years. The meeting of experts agreed that these estimates did not 
consider the natural background levels of Cu originating from geogenic Cu or previous anthropogenic 
Cu inputs and that monitoring programs on copper accumulation in agricultural soils are indispensable 
to finalise the risk assessment at Member States level. Overall, it was agreed that the soil exposure 
assessment can be conducted for a field not previously exposed to anthropogenically added Cu for a 
determined period of time (e.g. 20 years) but it cannot be guaranteed that for the representative uses 
applied  for,  this  assessment  is  still  applicable  to  longer  periods  of  use.  It  was  proposed  that  a 
preliminary PECsoil calculation can be considered based on the maximum application rate over a 5 cm 
soil layer for a period of 20 years. These PEC values are considered valid to perform a risk assessment 
for soil organisms if an average background level of Cu in agricultural soils in EU is considered (i.e. 
32 mg Cu/kg based on the information provided by the RMS before the meeting and included in the 
Report of the teleconference (EFSA, 2013)). The new PECsoil estimates can be found in Appendix A. 
It was considered that in the future, the risk assessment could be refined if information on the level of 
Cu actually bio-available is produced.  
 
                                                       
7 Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human consumption. OJ L 330, 
5.12.1998, p. 32–54  Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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Predicted environmental concentrations in surface water (PECSW) 
In  the  previous peer review  a  data  gap  was  identified  for  “a  higher tier estimation  of  PECSW/SED 
including assessment of speciation into the sediment and accumulation after repeated applications”. To 
address the issue, new PECSW and PECSED were provided in Addendum 2 (France, 2013). In particular, 
the estimates were based on PECs derived from spray drift as an entry route into the water body, 
separately  from  PECs  derived  from  runoff  and  drainage  entry  routes.  In  the  latter  case,  the 
Intermediate Dynamic Model for Metals (IDMM), designed specifically for the long-term behaviour 
of metals, was used. The experts of the Pesticides Peer Review Teleconference 91 considered that due 
to the complexity of the processes controlling metal retention and loss simulated by the model and the 
level of details provided on the model, it was not possible to conclude on the suitability of the use of 
the IDMM model in the context of the PPP registration at the EU level. Therefore the submitted 
confirmatory data on the aquatic exposure were considered not valid. It was agreed that a pragmatic 
approach can be used to perform a risk assessment on the basis of a lower tier assessment. New 
PECSW/SED estimated with FOCUS Step 1 and Step 2 (FOCUS, 2001) were provided by the RMS in the 
updated endpoints list. Maximum initial PEC from FOCUSsw Step 2 were used in the aquatic risk 
assessment (53; 26.99 and 14.2 µg/L respectively for vines 4×2 kg/ha; vines 2×3 kg/ha and tomatoes 
6×1.25 kg/ha). As it was already identified in the previous peer review, a more realistic surface water 
assessment based on modelling and/or field and monitoring data is necessary to further address the 
risk assessment for aquatic organisms. 
2.  Ecotoxicology 
For  the  environmental  risk  assessments  the  following  documents  were  considered:  European 
Commission 2002a, 2002b, 2002c and SETAC (2001). 
The submitted confirmatory data were discussed at the Pesticides Peer Review Teleconference 92 in 
March 2013.  
A long-term risk to birds via dietary exposure was indicated by the first tier risk assessment for 
different group/guilds of birds. A weight of evidence approach based on literature data was submitted 
with the confirmatory data.  In this approach, homeostatic mechanisms, effects on eggshell thickness 
and breeding success were considered. However, the homeostatic mechanism was already covered by 
the toxicity endpoint. Adverse effects on eggshell thickness and poor breeding success were observed 
at least in one of the species considered (i.e. pied flycatcher, Ficedula hypoleuca), although these 
effects were observed in an area with high heavy metal contamination and low calcium-rich snail 
supplies. Impact on reproductive performance was reported on the basis of several literature data, but 
no information was available regarding the exposure levels. Only in one paper an application rate of 
4.5 kg/ha was mentioned. However, it was noted that this rate is lower than the highest total amount of 
8 kg/ha in the GAP table. Overall, the experts at the Pesticides Peer Review Teleconference 92 agreed 
that the weight of evidence approach is not sufficient to address the long-term risk assessment for 
birds for the representative uses and a data gap was identified. It was however noted that the weight of 
evidence approach was considered acceptable for an application rate up to 4.5 kg Cu/ha per year. 
No quantitative higher tier risk assessments were provided to further address the risk assessment for 
earthworm-eating birds and mammals. This is therefore identified as a data gap.  Since there is no 
indication of bioaccumulation potential in aquatic organisms, the secondary poisoning is not relevant 
for fish-eating birds and mammals. 
A long-term risk to mammals via dietary exposure was indicated by the first tier risk assessment.  
Insufficient data were available to perform a quantitative risk assessment. However, the evidence was 
considered adequate to conclude on the basis of the qualitative assessment. Therefore, the experts at Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
substance copper (I), copper (II) variants 
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the  Pesticides  Peer  Review  Teleconference  92  agreed  that  the  long-term  risk  for  mammals  was 
addressed by the confirmatory data. 
Although, the overall risk assessment for aquatic organisms is triggered by the chronic endpoint on 
fish,  the  endpoint  from  the  mesocosm  study  was  discussed  at  the  Pesticides  Peer  Review 
Teleconference 92. It was agreed to use an endpoint expressed as initial dissolved Cu (i.e. 4.8 µg/L) 
instead of the previous agreed endpoint expressed as a mean measured concentration (i.e. 3.12 µg 
dissolved Cu/L). The experts also agreed to apply an assessment factor of 3-5 due to the lack of 
satisfactory  information  to  justify  the  use  of  a  lower  value.  As  regards  the  sediment-dwelling 
organisms, it was noted that the data available were not sufficient to address the risk considering the 
accumulation in sediment and therefore a data gap was identified.  The risk assessment with FOCUS 
Step 1 and 2 values indicated a high risk to aquatic organisms. Higher tier calculations for PECsw 
values were considered not valid (see section on fate and behaviour). Overall, a high risk to aquatic 
organisms could not be excluded based on the confirmatory data for the representative uses and a data 
gap was identified. The risk from bioaccumulation in aquatic organisms was addressed on the basis of 
literature data on invertebrates and vertebrates. These data provided sufficient evidence that there is no 
bioaccumulation in aquatic organisms. 
A standard tunnel test was provided to further address the risk to honey bees. No effects on mortality, 
flight intensity, behaviour, condition of the colonies and development of bee brood were observed. 
However it was noted that the highest application rate in the tunnel test does not cover the single 
highest application rate in the GAP table. Therefore, the study cannot be considered sufficient to 
conclude a low risk to bees for the representative uses and a data gap was identified.   
A  high  long-term  risk  to  earthworms  was  identified  at  the  first  tier  risk  assessment  for  the 
representative  uses.  A  multi-years  field  study  was  available  as  risk  refinement.  The  study  was 
performed in two sites in Germany on grassland with 3 different application rates 4, 8, 40 kg/ha. The 
experts considered that no clear NOEC at species level could be derived from this study. A NOAEC 
for community at 8 kg/ha based on abundance might be considered acceptable but further analysis 
would be needed (in particular on biomass). The experts agreed that a NOEC cannot be used from this 
study.  Based  on  a  weight  of  evidence  approach  which  also  takes  into  account  this  field  study  a 
Regulatory Acceptable Concentration (RAC) of 4 kg /ha per year was considered sufficient to address 
the risk for the time period covered by the field study (i.e. 8 years). This is however not sufficient to 
conclude a low long-term risk to earthworms for the representative uses and a data gap was identified. 
No data were available to address the risk to other soil macroorganisms. Therefore the previous 
identified data gap is still valid. 
On the basis of a literature review the risk to terrestrial non-target plants was considered as low. 
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3.  List of studies to be generated 
This is a list of the data gaps identified during the focussed peer review process of confirmatory data. 
Data gaps identified in the previously finalised EFSA Conclusion on this active substance (EFSA, 
2008)  that  were  not  part  of  the  focussed  peer  review  process  of  confirmatory  data  remain  as 
unchanged. 
  The potential for groundwater contamination resulting from the agricultural use of copper salts 
for the proposed representative uses in the EU. Necessary input data need to be derived from 
appropriate  studies.  Comprehensive  evaluation  of  monitoring  data  can  also  be  provided  to 
address the groundwater exposure assessment (relevant for all representative uses evaluated; 
refer to section 4). 
  The long-term risk to birds needs to be addressed further (relevant for all representative uses 
evaluated; refer to section 5). 
  The risk assessment for secondary poisoning of earthworm-eating birds and mammals needs 
further refinement (relevant for all representative uses evaluated; refer to section 5). 
  The  risk  assessment  for  bees  needs  further  refinement  (relevant  for  all  representative  uses 
evaluated; refer to section 5). 
  The risk assessment for aquatic organisms needs further refinement. The risk assessment for 
sediment-dwelling organisms should take into account the accumulation in sediment (relevant 
for all representative uses evaluated; refer to section 4 and 5).  
  The long-term risk to earthworms needs to be addressed further (relevant for all representative 
uses evaluated; refer to section 5).  
  The risk to soil-dwelling macroorganisms from multi-annual application needs to be addressed 
(relevant for all representative uses evaluated; refer to section 5). 
4.  Particular conditions proposed to be taken into account to manage the risk(s) identified 
  The available soil risk assessment is applicable only to European agricultural soils which have 
not  been  previously  exposed  to  anthropogenic  copper  inputs  for  a  period  of  20  years. 
Monitoring programs on copper accumulation in agricultural soils in the EU are indispensable 
to finalise the risk assessment at Member State level.  
5.  Concerns 
5.1  Issues that could not be finalised 
An  issue  is  listed  as  an  issue  that  could  not  be  finalised  where  there  is  not  enough  information 
available to perform an assessment, even at the lowest tier level, for the representative uses in line 
with the Uniform Principles of Annex VI to Directive 91/414/EEC and where the issue is of such 
importance that it could, when finalised, become a concern (which would also be listed as a critical 
area of concern if it is of relevance to all representative uses). 
1.  The potential for groundwater contamination. 
2.  Risk to other soil macroorganisms. Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
substance copper (I), copper (II) variants 
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5.2  Critical areas of concern 
An issue is listed as a critical area of concern where there is enough information available to perform 
an assessment for the representative uses in line with the Uniform Principles of Annex VI to Directive 
91/414/EEC,  and  where  this  assessment  does  not  permit  to  conclude  that  for  at  least  one  of  the 
representative uses it may be expected that a plant protection product containing the active substance 
will not have any harmful effect on human or animal health or on groundwater or any unacceptable 
influence on the environment.   
An issue is also listed as a critical area of concern where the assessment at a higher tier level could not 
be finalised due to a lack of information, and where the assessment performed at the lower tier level 
does not permit to conclude that for at least one of the representative uses it may be expected that a 
plant protection product containing the active substance will not have any harmful effect on human or 
animal health or on groundwater or any unacceptable influence on the environment. 
3.  High long-term risk to birds and earthworm-eating birds and mammals. 
4.  High risk to aquatic organisms. 
5.  High long-term risk to earthworms. 
6.  High risk to bees. 
2.  Overview of the concerns identified for each representative use considered 
Representative use  All representative uses 
Risk to wild non 
target 
terrestrial 
vertebrates 
Risk 
identified  X
3 
Assessment 
not finalised   
Risk to wild non 
target 
terrestrial 
organisms other 
than vertebrates 
Risk 
identified  X
5,6 
Assessment 
not finalised  X
2 
Risk to aquatic 
organisms 
Risk 
identified  X
4 
Assessment 
not finalised   
Groundwater 
exposure active 
substance 
Legal 
parametric 
value 
breached 
 
Assessment 
not finalised   
Groundwater 
exposure 
metabolites 
Legal 
parametric 
value 
breached 
 
Parametric 
value of 
10µg/L
(a) 
breached 
 
Assessment 
not finalised  X
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Comments/Remarks   
The superscript numbers in this table relate to the numbered points indicated in the sections 5.1 and 5.2. 
(a):  Value for non-relevant metabolites prescribed in SANCO/221/2000-rev 10-final, European Commission, 2003 
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APPENDICES 
APPENDIX A – LIST OF END POINTS FOR THE ACTIVE SUBSTANCE AND THE REPRESENTATIVE FORMULATION 
List of representative uses evaluated (Copper (I), copper (II) variants) 
 
Crop 
and/or 
situation 
Member 
State  
or  
Country 
 
Product Name 
F 
G 
or 
 
Pests or 
Group of 
pests 
controlled 
 
Formulation 
 
Application 
 
Application rate per 
treatment 
 
PHI 
(days) 
 
Remarks 
(a)      (b)  (c)  Type 
 
(d-f) 
Conc. Of 
a.s. 
(i) 
Method 
Kind 
(f-h) 
Growth stage 
& season 
(j) 
Number 
min max  
(k) 
Interval 
between  
apps. 
(min)  
kg 
a.s./hL 
min  
max 
water 
(L/ha)  
min  max 
kg 
a.s./h
a 
max 
(l)   
Grapes 
Prog. 1 
N & S  Kocide  101 
 
Cuprocaffaro WP 
Bordeaux mixture 
MACC80 
 
 
Cuproxat SC 
 
Nordox 75WG 
F  downy mildew  WP 
 
WP 
 
WP 
 
 
SC  
 
WG 
500 g/kg 
 
500 g/kg 
 
200 g/kg 
 
 
190 g/L 
 
750 g/kg 
airblast 
sprayer 
post-flowering 
to harvest 
(BBCH  71  to 
89) 
4  7  0.125  – 
2.0 
 
0.125  – 
2.0 
 
0.125  – 
2.0 
 
 
0.09  – 
1.5 
 
0.09  – 
1.5 
100  – 
1600 
 
100  – 
1600 
 
100  – 
1600 
 
 
100  – 
1600 
 
100  – 
1600 
2.0 
 
2.0 
 
2.0 
 
 
1.5 
 
1.5 
21 (N) 
21 (S) 
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Crop 
and/or 
situation 
Member 
State  
or  
Country 
 
Product Name 
F 
G 
or 
 
Pests or 
Group of 
pests 
controlled 
 
Formulation 
 
Application 
 
Application rate per 
treatment 
 
PHI 
(days) 
 
Remarks 
(a)      (b)  (c)  Type 
 
(d-f) 
Conc. Of 
a.s. 
(i) 
Method 
Kind 
(f-h) 
Growth stage 
& season 
(j) 
Number 
min max  
(k) 
Interval 
between  
apps. 
(min)  
kg 
a.s./hL 
min  
max 
water 
(L/ha)  
min  max 
kg 
a.s./h
a 
max 
(l)   
Grapes 
Prog. 2 
N & S  Kocide  101 
 
Cuprocaffaro WP 
Bordeaux mixture 
MACC80 
 
Cuproxat SC 
 
 
Nordox 75WG 
F  bacterial 
necrosis 
WP 
 
WP 
 
WP 
 
SC  
 
 
WG 
500 g/kg 
 
500 g/kg 
 
200 g/kg 
 
190 g/L 
 
 
750 g/kg 
airblast 
sprayer 
post-harvest 
and early spring 
(BBCH  99  to 
11) 
2  90  0.30 
 
0.30 
 
0.30 
 
0.20 
 
 
0.30 
1000 
 
1000 
 
1000 
 
1000 
 
 
1000 
3.0 
 
3.0 
 
3.0 
 
2.0 
 
 
3.0 
N/A 
- 
Tomato 
(industrial 
and fresh) 
S  Kocide 101 
 
Cuprocaffaro WP 
Bordeaux mixture 
MACC80 
 
Cuproxat SC 
 
 
Nordox 75WG 
F + G  Bacteria  and 
fungi 
WP 
 
WP 
 
WP 
 
SC  
 
 
WG 
500 g/kg 
 
500 g/kg 
 
200 g/kg 
 
190 g/L 
 
 
750 g/kg 
field crop 
sprayer 
all stages  6  7  0.25 
 
0.25 
 
0.25 
 
0.16 
 
 
0.225 
500 
 
500 
 
500 
 
500 
 
 
500 
1.25 
 
1.25 
 
1.25 
 
0.80 
 
 
1.125 
10 
(indust
rial) 
3 
(fresh) 
Remarks:  (a)  For crops the EU and Codex classifications (both) should be used.  (g) Method, e.g. high volume spraying, low volume spraying, spreading, dusting, drench 
  (b) Outdoor or field use (F), glasshouse application (G) or indoor 
application (I) 
(h) Kind, e.g. overall, broadcast, aerial spraying, row, individual plant, between the plants 
  (c)   e.g. biting and sucking insects, soil borne insects, foliar fungi, weeds  (i)  g/kg or g/l – purity expressed as the variants 
  (d) e.g. wettable powder (WP),emulsifiable concentrate (EC), granule 
(GR) 
(j)  Growth stage at last treatment, including where relevant information on season at time of 
application 
  (e)  GIFAP Codes – GIFAP Technical Monograph No. 2, 1989  (k) The minimum and maximum number of applications possible under practical conditions 
must be given 
  (f)  All abbreviations must be explained  (l)  PHI – Pre-harvest interval Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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Fate and Behaviour in the environment 
 
Route of degradation (aerobic) in soil (Annex IIA, point 7.1.1.1.1) 
Mineralization after 100 days  Not applicable to inorganic salts. 
 
Distribution of copper in soils: study on 24 soils (supporting information) 
Exchangeable % 
(Cu-Ca) 
Mineral bound % 
(Cu-Aac) 
Organic bound % 
(Cu-Pyr) 
Oxide occluded % 
(Cu-Ox) 
Residual % 
(Cu-Res) 
0.1 – 0.2  0.1 – 2.8  13.3 – 46.4  2.5 – 36.0  23.5 – 76.6 
 
Route of degradation in soil - Supplemental studies (Annex IIA, point 7.1.1.1.2) 
Anaerobic degradation  
Mineralization after 100 days  Not applicable to inorganic salts. 
 
Soil photolysis  Not applicable to inorganic salts. 
 
Rate of degradation in soil (Annex IIA, point 7.1.1.2, Annex IIIA, point 9.1.1) 
Laboratory studies  
No degradation is expected. Transformation of the free soluble ion in different complexed species is expected 
according available published literature. However, no quantitative estimation of the rate of these processes is 
available. Ecotoxicological significance of availability of the different possible species is not known.  
 
Field studies ‡ supporting information only 
Soil type   Location   pH 
(mean)  Depth (cm)  Mobile  copper  by 
DTPA extraction (%) 
Mobile  copper  by 
CaCl2 extraction (%) 
Vineyard  Italy  7.11 
0–10  37.4  0.1 
10–20  38.2  0.1 
20–40  37.0  0.1 
40–60  32.8  0.1 
60-100  29.4  0.2 
           
Vineyard - Plain  Portugal  pH  Depth (cm)  Total copper (mg/kg)  Extractable  copper 
(mg/kg) 
Not ploughed  8.6  0-20  130.2  72.3 
Ploughed, not fertilized  7.7  0-20  102.4  56.0 
Ploughed and fertilized  8.2  0-20  120.8  66.8 
-  8.6  20-50  106.9  55.3 
-  8.4  50-100  74.4  32.6 
-  8.4  100-135  23.4  2.6 
Vineyard - Terrace  Portugal         
-  8.1  0-25  58.4  24.5 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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Field studies ‡ supporting information only 
Soil type   Location   pH 
(mean)  Depth (cm)  Mobile  copper  by 
DTPA extraction (%) 
Mobile  copper  by 
CaCl2 extraction (%) 
With roots, friable  8.2  25-45/50  45.2  16.3 
No roots, firm  8.2  25-45/50  30.5  6.2 
With roots, friable  8.2  45/50-100  38.7  9.4 
No roots, firm  8.1  45/50-100  38.0  10.1 
 
Soil type   Location   pH  Depth (cm)  Mean  copper  content 
(mg/kg)  %
1 
Vineyard  Germany  n.d. 
0 – 20   317  - 
20 – 40   159  50 
40 – 60   95  30 
60 – 80   59  19 
80 – 100   54  17 
100 – 120   45  14 
120 – 140   34  11 
140 – 160   15  5 
n.d.: not determined 
1  Expressed as a percent of the 0 – 20 cm horizon result. 
 
 
Soil adsorption/desorption (Annex IIA, point 7.1.2) 
No valid study 
 
Mobility in soil (Annex IIA, point 7.1.3, Annex IIIA, point 9.1.2) 
Column leaching ‡ 
 
Eluation (mm): 300 mm 
Time period (d): 2 d 
Leachate: 1 % active substance in leachate 
 99 % total residues retained in top 6 cm 
Aged residues leaching ‡  No study submitted 
 
Lysimeter/ field leaching studies ‡  No valid study 
 
pH dependence   Soil pH values range from 4 to 8.5 in most soils. Over 
this  pH  range,  Cu  speciation  in  the  soil  solution  is 
susceptible  of  considerable  variation,  although  the 
total soluble Cu may not vary so much. The activity of 
the free Cu ion will steadily increase with decreasing 
pH  for  instance,  while  the  contribution  of  complex 
species  will  decrease.  Therefore,  amount  of  free 
copper  ion  is  expected  to  be  higher  under  acidic 
conditions. Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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PEC (soil) (Annex IIIA, point 9.1.3) 
 
Parent 
Method of calculation 
No degradation. 
No crop interception 
Bulk density : 1.5 kg/m
3 
The PECs available refer to copper added to a field not 
previously  exposed  to  anthropogenic  Cu  inputs  for  a 
period of 20 years. 
Accumulation is expected beyond this period. Therefore, 
monitoring  programs  on  copper  accumulation  in 
agricultural soils are indispensable to finalise the risk 
assessment at Member States level.  
Application data  application rates of 4, 6 and 8 kg and 14
1Cu/ha/yr for up 
to 20 years 
1 both treatments may happen on the same plot within one year: (4 * 2 kg/ha) + (2 * 3 kg/ha) = 14 kg/ha/y 
(mildew + bacterial necrosis) 
 
Time 
(years) 
Soil layer 
(cm) 
PECsoil 
(mg/kg) 
     
4 kg/ha 
per yr 
6 kg/ha 
per yr 
8 kg/ha 
per yr 
14 kg/ha 
per yr 
1    0-5  5.3  8.0  10.7  18.7 
20 
  0-5  106.7  160.0  213.3  373.3 
  0-5  
(+ background*) 
138  192  245  405 
*Natural background level (average 32 mg Cu/kg based on data available to the experts) 
 
Route and rate of degradation in water (Annex IIA, point 7.2.1) 
Hydrolytic degradation of the active substance and 
metabolites > 10 % ‡ 
Not relevant 
Photolytic  degradation  of  active  substance  and 
metabolites above 10 % ‡ 
Not relevant 
Readily biodegradable ‡   Not relevant, substance not ready biodegradable 
 
 
Degradation in water / sediment 
Copper 
hydroxide WP 
Distribution (eg max in water 60 % after 4 d. Max. sed 50 % after 375 d) 
Water / sediment 
system 
pH 
water 
phase   
pH 
sed 
t. 
oC   DT50 whole 
sys. 
St. 
(r
2) 
DT50 
water 
St. 
(r
2) 
DT50 
sed 
St. 
(r
2)
 
Method 
of 
calculatio
n 
Microcosm  7-10  nd  5-25  > 400 d  -  max: 30.5 d  -  > 400 d  -  Model 
Maker 
v.4 
nd: not determined 
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PEC (surface water) and PEC sediment (Annex IIIA, point 9.2.3) 
 
Parent 
Method of calculation 
Focus Step 1-2 Model  
 
Input parameters from original DAR – Focus Step 1-2 Model. Vines –  
Control of downy mildew 
 
Parameter   Input Parameter  
Water solubility (mg/l)   0.5 mg/L 
Koc value (L/kg)   50 000 
DT50 in water/sediment system   10 000  
DT50 in soil (d)   10 000  
DT50 in water (d)   10 000 
DT50 in sediment (d)  10 000 
Application rate g/ha   2000 (WP hydroxyde and oxychloride 
and Bordeaux) and 1500 (SC tribasic 
and WG Oxide) 
Number of application per season 4 (maximum) 
Interval between applications  7 days 
Crop interception  Full canopy (70%) (BBCH 71-89) 
Crop type and timing of 
application  Vines, late application  
Region and season of application North and South Europe, June - 
September  
 
Downy mildew control. FOCUSsw STEP 1 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl and Bmix  TBCu and CuO 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  253.49     19700     190.12     14800    
1  42.57  148.03  21300  20500  31.93  111.02  16000  15400 
2  42.57  95.30  21300  20900  31.93  71.47  16000  15700 
4  42.56  68.93  21300  21100  31.92  51.70  16000  15800 
7  42.55  57.63  21300  21200  31.91  43.22  16000  15900 
14  42.53  50.08  21300  21200  31.90  37.56  15900  15900 
21  42.51  47.56  21300  21200  31.88  35.67  15900  15900 
28  42.49  46.30  21200  21200  31.87  34.72  15900  15900 
42  42.45  45.02  21200  21200  31.84  33.77  15900  15900 
50  42.43  44.61  21200  21200  31.82  33.46  15900  15900 
100  42.28  43.48  21100  21200  31.71  32.61  15900  15900 
* Time after max. peak 
 
Downy mildew control (single application in North Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl and Bmix  TBCu and CuO 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  53.52  ---  691  ---  40.14  ---  518  --- 
1  18.37  35.94  691  691  13.77  26.96  518  518 
2  6.82  24.27  691  691  5.12  18.20  518  518 
4  2.38  14.04  691  691  1.78  10.53  518  518 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
substance copper (I), copper (II) variants 
 
EFSA Journal 2013;11(6):3235    19 
7  1.38  8.69  690  691  1.04  6.52  518  518 
14  1.38  5.03  690  690  1.04  3.78  518  518 
21  1.38  3.82  690  690  1.04  2.86  517  518 
28  1.38  3.21  689  690  1.03  2.41  517  518 
42  1.38  2.60  689  690  1.03  1.95  517  517 
50  1.38  2.40  688  690  1.03  1.80  516  517 
100  1.37  1.89  686  688  1.03  1.42  515  516 
* Time after max. peak 
 
Downy mildew control (multiple application in North Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl and Bmix  TBCu and CuO 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  47.14  ---  2490  ---  35.36  ---  1860  --- 
1  18.09  32.62  2490  2490  13.57  24.46  1860  1860 
2  8.55  22.97  2490  2490  6.41  17.23  1860  1860 
4  6.75  14.75  2490  2490  5.06  11.06  1860  1860 
7  4.97  10.69  2480  2490  3.73  8.02  1860  1860 
14  4.97  7.83  2480  2480  3.73  5.87  1860  1860 
21  4.97  6.88  2480  2480  3.73  5.16  1860  1860 
28  4.96  6.40  2480  2480  3.72  4.80  1860  1860 
42  4.96  5.92  2480  2480  3.72  4.44  1860  1860 
50  4.96  5.77  2480  2480  3.72  4.32  1860  1860 
100  4.94  5.36  2470  2480  3.70  4.02  1850  1860 
* Time after max. peak 
 
Downy mildew control (single application in South Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl and Bmix  TBCu and CuO 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  53.52  ---  839  ---  40.14  ---  629  --- 
1  18.37  35.94  838  838  13.77  26.96  629  629 
2  6.82  24.27  838  838  5.12  18.20  629  629 
4  2.67  14.08  838  838  2.00  10.56  629  629 
7  1.68  8.83  838  838  1.26  6.63  629  629 
14  1.68  5.26  838  838  1.26  3.94  628  629 
21  1.68  4.06  837  838  1.26  3.05  628  628 
28  1.67  3.47  837  838  1.26  2.60  628  628 
42  1.67  2.87  836  837  1.25  2.15  627  628 
50  1.67  2.68  836  837  1.25  2.01  627  628 
100  1.67  2.17  833  836  1.25  1.63  625  627 
* Time after max. peak 
 
Downy mildew control (multiple application in South Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl and Bmix  TBCu and CuO 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  47.14  ---  3080  ---  35.36  ---  2310  --- 
1  18.09  32.62  3080  3080  13.57  24.46  2310  2310 
2  8.55  22.97  3080  3080  6.41  17.23  2310  2310 
4  7.93  14.90  3080  3080  5.95  11.17  2310  2310 
7  6.15  11.28  3080  3080  4.61  8.46  2310  2310 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
substance copper (I), copper (II) variants 
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14  6.15  8.71  3070  3080  4.61  6.54  2310  2310 
21  6.15  7.86  3070  3070  4.61  5.89  2300  2310 
28  6.14  7.43  3070  3070  4.61  5.57  2300  2310 
42  6.14  7.00  3070  3070  4.60  5.25  2300  2300 
50  6.13  6.86  3070  3070  4.60  5.15  2300  2300 
100  6.11  6.49  3060  3070  4.58  4.87  2290  2300 
* Time after max. peak 
 
Input parameters from original DAR – Focus Step 1-2 Model.  
Vines – Control of bacterial necrosis  
Parameter   Input Parameter  
Water solubility (mg/l)   0.5 mg/l 
Koc value (L/kg)   200 000 
DT50 in water/sediment system   10 000  
DT50 in soil (d)   10 000  
DT50 in water (d)   30.5 
DT50 in sediment (d)  10 000 
Application rate g/ha   3000 (WP hydroxide; WP oxychloride; 
WP Bordeaux Mixture; WG Oxide) and 
2000 (SC tribasic) 
Number of application per season 2 (maximum) 
Interval between applications  90 days 
Crop interception  No interception (BBCH 99-11) 
Crop type and timing of 
application  Vines, early application  
Region and season of application North and South Europe, Oct-Feb)  
 
Bacterial necrosis control. FOCUSsw STEP 1 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl, CuO and Bmix  TBCu 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  83.54     14800     55.69     9850    
1  30.35  56.94  15200  15000  20.23  37.96  10100  9980 
2  30.35  43.65  15200  15100  20.23  29.10  10100  10100 
4  30.34  36.99  15200  15100  20.23  24.67  10100  10100 
7  30.32  34.14  15200  15100  20.23  22.76  10100  10100 
14  30.30  32.22  15100  15100  20.22  21.49  10100  10100 
21  30.27  31.58  15100  15100  20.21  21.07  10100  10100 
28  30.24  31.25  15100  15100  20.20  20.85  10100  10100 
42  30.18  30.90  15100  15100  20.18  20.63  10100  10100 
50  30.14  30.78  15100  15100  20.17  20.56  10100  10100 
100  29.94  30.41  15000  15100  20.10  20.34  10000  10100 
* Time after max. peak 
 
Bacterial necrosis control (single application in North Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl, CuO and Bmix  TBCu 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  26.99  ---  643  ---  26.99  ---  643  --- 
1  9.26  18.13  643  643  9.26  18.13  643  643 
2  3.44  12.24  642  643  3.44  12.24  642  643 
4  1.79  7.15  642  642  1.79  7.15  642  642 
7  1.28  4.68  642  642  1.28  4.68  642  642 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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14  1.28  2.98  642  642  1.28  2.98  642  642 
21  1.28  2.41  642  642  1.28  2.41  642  642 
28  1.28  2.13  641  642  1.28  2.13  641  642 
42  1.28  1.85  641  642  1.28  1.85  641  642 
50  1.28  1.76  640  641  1.28  1.76  640  641 
100  1.28  1.52  638  640  1.28  1.52  638  640 
* Time after max. peak 
 
Bacterial necrosis control (multiple application in North Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl, CuO and Bmix  TBCu 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  25.51  ---  1250  ---  17.00  ---  834  --- 
1  9.11  17.31  1250  1250  6.07  11.54  834  834 
2  3.73  11.86  1250  1250  2.48  7.91  834  834 
4  3.15  7.28  1250  1250  2.10  4.85  834  834 
7  2.50  5.28  1250  1250  1.67  3.52  834  834 
14  2.50  3.89  1250  1250  1.67  2.59  833  834 
21  2.50  3.43  1250  1250  1.67  2.28  833  834 
28  2.50  3.19  1250  1250  1.67  2.13  833  833 
42  2.50  2.96  1250  1250  1.66  1.97  832  833 
50  2.49  2.89  1250  1250  1.66  1.93  831  833 
100  2.49  2.69  1240  1250  1.66  1.79  828  831 
* Time after max. peak 
 
Bacterial necrosis control (single application in South Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl, CuO and Bmix  TBCu 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  26.99  ---  864  ---  17.99  ---  576  --- 
1  9.26  18.13  864  864  6.17  12.08  576  576 
2  3.44  12.24  864  864  2.29  8.16  576  576 
4  2.23  7.21  864  864  1.49  4.81  576  576 
7  1.73  4.90  864  864  1.15  3.26  576  576 
14  1.73  3.31  863  864  1.15  2.21  576  576 
21  1.73  2.78  863  864  1.15  1.86  575  576 
28  1.73  2.52  862  863  1.15  1.68  575  576 
42  1.72  2.25  862  863  1.15  1.50  574  575 
50  1.72  2.17  861  863  1.15  1.45  574  575 
100  1.72  1.94  858  861  1.14  1.30  572  574 
* Time after max. peak 
 
Bacterial necrosis control (multiple application in South Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl and Bmix  TBCu and CuO 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  25.51  ---  1690  ---  17.00  ---  1130  --- 
1  9.11  17.31  1690  1690  6.07  11.54  1130  1130 
2  3.73  11.86  1690  1690  2.48  7.91  1130  1130 
4  4.03  7.39  1690  1690  2.69  4.93  1130  1130 
7  3.39  5.72  1690  1690  2.26  3.81  1130  1130 
14  3.38  4.55  1690  1690  2.26  3.04  1130  1130 
21  3.38  4.16  1690  1690  2.25  2.78  1130  1130 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
substance copper (I), copper (II) variants 
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28  3.38  3.97  1690  1690  2.25  2.65  1130  1130 
42  3.38  3.77  1690  1690  2.25  2.51  1130  1130 
50  3.38  3.71  1690  1690  2.25  2.47  1120  1130 
100  3.36  3.54  1680  1690  2.24  2.36  1120  1120 
* Time after max. peak 
 
Input parameters from original DAR – Focus Step 1-2 Model.  
Tomatoes – *Control of bacteria and fungi  
 
Parameter   Input Parameter  
Water solubility (mg/l)   0.5 mg/l 
Koc value (L/kg)   200 000 
DT50 in water/sediment system  (d)  10 000  
DT50 in soil (d)   10 000  
DT50 in water (d)   30.5 
DT50 in sediment (d)  10 000 
Application rate (g/ha)   1250 (WP hydroxide; WP oxychloride; 
WP Bordeaux Mixture); 1125 WG 
Oxide and 800 (SC tribasic) 
Number of application per season  6 (maximum) 
Interval between applications  7 days 
Crop interception  Minimal crop cover (25%)  
Crop type and timing of application  Fuiting vegs, early applications  
EU Region and season of application South Europe, all stages  
 
Tomatoes control. FOCUSsw STEP 1 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl and Bmix  TBCu 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  105.92     18500     67.79     11800    
1  37.96  71.94  19000  18700  24.30  46.04  12100  12000 
2  37.96  54.95  19000  18900  24.29  35.17  12100  12100 
4  37.95  46.45  19000  18900  24.29  29.73  12100  12100 
7  37.95  42.81  19000  18900  24.29  27.40  12100  12100 
14  37.93  40.37  19000  19000  24.27  25.84  12100  12100 
21  37.91  39.56  19000  19000  24.26  25.32  12100  12100 
28  37.89  39.14  18900  19000  24.25  25.05  12100  12100 
42  37.85  38.72  18900  18900  24.23  24.78  12100  12100 
50  37.83  38.58  18900  18900  24.21  24.69  12100  12100 
100  37.70  38.17  18900  18900  24.13  24.43  12100  12100 
* Time after max. peak 
 
Tomatoes control. FOCUSsw STEP 1 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  CuO 
  Actual  TWA  Actual  TWA 
0  95.33     16600    
1  34.17  64.75  17100  16900 
2  34.16  49.46  17100  17000 
4  34.16  41.81  17100  17000 
7  34.15  38.53  17100  17000 
14  34.14  36.34  17100  17100 
21  34.12  35.60  17100  17100 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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28  34.10  35.23  17100  17100 
42  34.07  34.85  17000  17100 
50  34.05  34.72  17000  17100 
100  33.93  34.36  17000  17000 
* Time after max. peak 
 
Tomatoes control (single application in South Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl and Bmix  TBCu 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  11.50  ---  1620  ---  7.36  ---  842  --- 
1  3.94  7.72  1620  1620  2.52  4.94  842  842 
2  1.47  5.21  1620  1620  0.94  3.34  842  842 
4  3.46  3.39  1620  1620  1.82  2.12  842  842 
7  3.25  3.34  1620  1620  1.68  1.94  842  842 
14  3.25  3.29  1620  1620  1.68  1.81  841  842 
21  3.24  3.28  1620  1620  1.68  1.77  841  842 
28  3.24  3.27  1620  1620  1.68  1.75  841  841 
42  3.24  3.26  1620  1620  1.68  1.73  840  841 
50  3.24  3.26  1620  1620  1.68  1.72  839  841 
100  3.23  3.24  1610  1620  1.67  1.70  836  839 
* Time after max. peak 
 
Tomatoes control (single application in South Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  CuO 
  Actual  TWA  Actual  TWA 
0  10.35  ---  1180  --- 
1  3.55  6.95  1180  1180 
2  1.32  4.69  1180  1180 
4  2.56  2.98  1180  1180 
7  2.37  2.73  1180  1180 
14  2.37  2.55  1180  1180 
21  2.37  2.49  1180  1180 
28  2.37  2.46  1180  1180 
42  2.36  2.43  1180  1180 
50  2.36  2.42  1180  1180 
100  2.35  2.39  1180  1180 
 
Tomatoes control (multiple application in South Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  Cu(OH)2, CuOCl and Bmix  TBCu 
  Actual  TWA  Actual  TWA  Actual  TWA  Actual  TWA 
0  6.979  ---  5900  ---  10.07  ---  4910  --- 
1  2.413  4.696  5890  5890  9.83  9.95  4910  4910 
2  0.930  3.184  5890  5890  9.83  9.89  4910  4910 
4  3.090  2.207  5890  5890  9.83  9.86  4910  4910 
7  2.881  2.511  5890  5890  9.82  9.84  4910  4910 
14  2.878  2.695  5880  5890  9.82  9.83  4910  4910 
21  2.875  2.755  5880  5890  9.81  9.83  4910  4910 
28  2.872  2.785  5870  5880  9.81  9.82  4900  4910 
42  2.865  2.813  5860  5880  9.80  9.82  4900  4910 
50  2.862  2.821  5850  5870  9.80  9.81  4900  4910 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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100  2.840  2.836  5810  5850  9.76  9.80  4880  4900 
* Time after max. peak 
 
Tomatoes control (multiple application in South Europe). FOCUSsw STEP 2 results. 
Days  PECsw (µg/L)  PECsed (µg/kg dry 
sediment 
  CuO 
  Actual  TWA  Actual  TWA 
0  14.16  ---  6910  --- 
1  13.82  13.99  6910  6910 
2  13.82  13.90  6910  6910 
4  13.82  13.86  6910  6910 
7  13.82  13.84  6910  6910 
14  13.81  13.83  6900  6910 
21  13.80  13.82  6900  6910 
28  13.80  13.81  6900  6900 
42  13.78  13.81  6890  6900 
50  13.77  13.80  6890  6900 
100  13.73  13.78  6860  6890 
* Time after max. peak 
 
Maximum initial PEC from FOCUSsw STEP 2 were used to perform the risk assessment for aquatic 
organisms (53µg/L; 26.99 and 14, 2 respectively for vines 4×2 kg/ha; vines 2×3 kg/ha and tomatoes 6×1.25 
kg/ha). 
PEC (ground water) (Annex IIIA, point 9.2.1) 
Data gap on groundwater exposure assessment resulting from the agricultural use of copper salts as proposed in 
the GAP table of the representative uses in the EU. 
 
PEC(gw) From lysimeter / field studies 
Not determined 
 
Data gap identified to address potential ground water contamination by copper resulting form agricultural uses of 
copper salts. 
 
Fate and behaviour in air (Annex IIA, point 7.2.2, Annex III, point 9.3) 
Direct photolysis in air ‡  Not studied - no data requested 
Quantum yield of direct phototransformation  - 
Photochemical oxidative degradation in air ‡  - 
Volatilisation ‡  Not relevant 
 
PEC (air) 
Method of calculation  none 
 
PEC(a) 
Maximum concentration  negligible 
 
Residues requiring further assessment  
Environmental  occurring  metabolite  requiring 
further assessment by other disciplines (toxicology 
Soil:  total copper Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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and ecotoxicology).  Surface Water:  dissolved copper 
Sediment:  total copper 
Ground water:  dissolved copper 
Air:  none 
 
 
Monitoring data, if available (Annex IIA, point 7.4) 
Soil (indicate location and type of study)  Germany  (preliminary  data  only,  ongoing 
monitoring activities): 
-  monitoring  program  of  copper  concentration  in 
vineyard soil after about 120 years of use of copper 
fungicides 
- 85 sites, 2087 individuals samples from soil horizons 
0-5cm  and  0-20cm,  including  reference  (no  longer 
cultivated) and control (never cultivated) sites. 
- average control value was 28 mg/kg 
- mean copper concentration :  
120 mg/kg for the 0-5cm soil horizon 
102 mg/kg for the 0-20cm soil horizon 
- 75% of sites with concentration below 128 mg/kg, 
95% less than 218 mg/kg. 
 
Austria 
-  monitoring  program  of  copper  concentration  in 
vineyards 
- 221 samples, 0-30cm soil layer was sampled. 
- median background value ranged from 20-23 mg/kg. 
- concentrations in soil less than 60 mg/kg for more 
than 50% of the sites in N-E main production areas 
and  more  than  80%  of  S-E  main  production  areas. 
22.6% of sites over 100 mg/kg in N-E areas, 6.8% in 
S-E areas 
 
From earthworm monitoring study (Germany) 
- 8 years of application at 8 kg/ha/yr 
- concentration in 0-5 cm between 90-95 mg/kg 
Surface water (indicate location and type of study) 
 
 
Ground water (indicate location and type of study) 
 
- 
Air (indicate location and type of study) 
 
- 
 
 
Points pertinent to the classification and proposed labelling with regard to fate and behaviour data  
Candidate for R53 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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Effects on terrestrial vertebrates (Annex IIA, point 8.1, Annex IIIA, points 10.1 and 10.3) 
Birds 
Species  Test substance  Time scale  LD50  
(mg Cu/kg bw) 
Colinus virginianus  Copper hydroxide  Acute  223 
Coturnix coturnix japonica  Copper hydroxide  Acute  556 
Colinus virginianus  Copper hydroxide WP  Acute  357 
Colinus virginianus  Copper oxychloride  Acute  511 
Coturnix coturnix japonica  Copper oxychloride WP  Acute  173 
a 
Colinus virginianus  Bordeaux mixture  Acute  > 616 
Colinus virginianus  Bordeaux mixture WP  Acute  > 439.9 
Colinus virginianus  Tribasic copper sulfate  Acute  616 
Colinus virginianus  Tribasic copper sulfate SC  Acute  > 72.4 
Coturnix coturnix japonica  Tribasic copper sulfate SC  Acute  221 
Coturnix coturnix japonica  Copper oxide  Acute  1 183 
Coturnix coturnix japonica  Copper oxide WG  Acute  650 
Species  Test substance  Time scale 
LC50  
(mg  Cu/kg 
bw  per 
day) 
LD50  
(mg  Cu/kg 
feed) 
Colinus virginianus  Copper oxychloride  Short-term  333
  1939
 
Colinus virginianus  Bordeaux mixture  Short-term  > 334.1
  > 1369
 
Species  Test substance  Time scale 
NOEL  
(mg  Cu/kg 
bw  per 
day) 
NOEC  
(mg  Cu/kg 
feed) 
Colinus virginianus  Copper hydroxide  Short-term  123.6 
b  883
 c 
Anas platyrhynchos  Copper hydroxide  Short-term  215.6
 b  1 053
 c 
Colinus virginianus  Copper hydroxide  Short-term  135.1
 b  963
 c 
Anas platyrhynchos  Copper hydroxide  Short-term  190.6
 b  963
 c 
Colinus virginianus  Tribasic copper sulfate  Short-term  89.4
 b  246
 c 
Anas platyrhynchos  Tribasic copper sulfate  Short-term  176.3
 b  530
 c 
Colinus virginianus  Copper oxide  Short-term  31.9
 ab  136
 ac 
Colinus virginianus  Copper hydroxide  Long-term  5.05 
a  57.5 
a 
Anas platyrhynchos  Copper hydroxide  Long-term  7.05  57.5 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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Colinus virginianus  Copper hydroxide  Long-term  5.12  57.5 
Anas platyrhynchos  Copper hydroxide  Long-term  50.3  288 
a: data retained for the risk assessment 
b: LD50 was not relevant because of food avoidance 
c: LC50 was not relevant because of food avoidance 
 
Mammals 
Species  Test substance  Time scale  LD50 
(mg Cu/kg bw) 
Rat  Copper hydroxide  Acute  439 
Rat  Copper hydroxide  Acute  736 (males) 
679 (females) 
Rat  Copper hydroxide  Acute  281 
Rat  Copper hydroxide WP  Acute  417 (males) 
458 (females) 
Rat  Copper oxychloride  Acute  1 075 
Mouse  Copper oxychloride  Acute  171 
Rat  Copper oxychloride  Acute  807 
Rat  Copper oxychloride  Acute  693 (males) 
548 (females) 
Rat  Copper oxychloride WP  Acute  1 180 
Rat  Bordeaux mixture  Acute  642 
Rat  Bordeaux mixture  Acute  607 
Rat  Bordeaux mixture WP  Acute  > 410 
Rat  Tribasic copper sulfate  Acute  162.6 
a to 271 
Rat  Tribasic copper sulfate SC  Acute  422 (males) 
325 (females) 
378 (males & females) 
Rat  Copper oxide  Acute  261 to 435 
Rat  Copper oxide WP  Acute  2 374 
Species  Test substance  Time scale  NOEL  
(mg/kg bw/day) 
Dog  Copper gluconate  Long-term  (1 
year) 
15 
Rat  Copper sulfate  Long-term 
(90 days) 
16 
a (males) 
17 (females) Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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Rat  Copper sulfate  Long-term 
(multi-
generation, 
reproduction) 
15.2
 b (offspring and 
parents)
 
23 (reproduction) 
Rat  Copper  gluconate  and 
copper sulfate 
Long-term  27 
Additional higher tier studies ‡ 
a:  data  retained  for  the  risk  assessment.  Endpoint  on  which  the  AOEL  was  based  (haematological  changes,  liver 
inflammation, hyperplasia and hyperkeratosis of the stomach squamous mucosa) 
b: reduced spleen weight in parents and offspring 
 
Toxicity/exposure ratios for terrestrial vertebrates (Annex IIIA, points 10.1 and 10.3) 
Crop and application rate 
Indicator species/Category  Crop  Time 
scale  ETE  TER 
Annex 
VI 
Trigger 
Tier 1 (Birds) 
Coturnix coturnix japonica 
(insectivorous bird) 
Vine (1.5 – 3.0 kg/ha) 
Acute  
81.1–162.2  2.4–1.1 
10 
Tomato (0.8 – 1.25 kg/ha)  432–67.6  4.0–2.6 
Colinus virginianus 
(insectivorous bird) 
Vine (1.5 – 3.0 kg/ha)  Short-
term 
45.3–90.6  0.7–0.4 
10 
Tomato (0.8 – 1.25 kg/ha)  24.1–37.8  1.3–0.8 
Colinus virginianus 
(insectivorous bird) 
Vine (1.5 – 3.0 kg/ha) 
Long-term 
45.3–90.6  0.11–0.06 
5 
Tomato (0.8 – 1.25 kg/ha)  24.1–37.8  0.20–0.13 
Earthworm-eating birds 
Copper  hydroxide,  Bordeaux 
mixture and copper oxychloride 
Vine  Long-term  8.8  0.57   
Tomato  Long-term  5.5  0.92   
Copper oxide 
Vine  Long-term  7.9  0.64   
Tomato  Long-term  5.0  -   
Tribasic copper sulfate 
Vine  Long-term  6.1  0.83   
Tomato  Long-term  3.5  1.4   
Tier 2 (Birds) 
Partridge  Vine (3.0 kg/ha)  Acute   12.7  2.5 
10  Skylark  Vine (3.0 kg/ha)  Acute   6.5  4.9 
Starling  Vine (3.0 kg/ha)  Acute   1.3  25 
Group A  Vine (3.0 kg/ha)  Long-term  5.68  0.9 
5 
Group B 
Vine (3.0 kg/ha)  Long-term  3.57  1.4 
Tomato  Long-term  4.21  1.2 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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Indicator species/Category  Crop  Time 
scale  ETE  TER 
Annex 
VI 
Trigger 
Group C 
Vine (3.0 kg/ha)  Long-term  6.57  0.8 
Tomato (1.25 kg/ha)  Long-term  2.90  1.7 
Group D  Tomato (1.25 kg/ha)  Long-term  2.24  2.3 
Group E 
Vine (3.0 kg/ha)  Long-term  2.24  2.2 
Tomato (1.25 kg/ha)  Long-term  2.63  1.9 
A literature review provides a weight of evidence approach concluding to acceptable risks to birds for doses of 4.5 kg 
Cu/ha/year. 
Tier 1 (Mammals) 
Rat (herbivorous mammal) 
Vine (1.5 – 3.0 kg/ha) 
Acute 
177.3-
354.6  0.9–0.5 
10 
Tomato (0.8 – 1.25 kg/ha) 
94.6-147.8  1.7–1.1 
Rat (herbivorous mammal) 
Vine (1.5 – 3.0 kg/ha) 
Long-term 
95.9–191.7  0.17–0.08 
5  Tomato  (0.8  –  1.25 
kg/lha)  51.1–79.9  0.31–0.20 
Earthworm-eating mammals 
Copper  hydroxide,  Bordeaux 
mixture and copper oxychloride 
Vine  Long-term  11.2  1.3 
5 
Tomato  Long-term  7.0  2.1 
Copper oxide 
Vine  Long-term  10.1  1.5 
Tomato  Long-term  6.3  2.4 
Tribasic copper sulfate 
Vine  Long-term  7.9  1.9 
Tomato  Long-term  4.5  3.3 
Tier 2 (Mammals) 
Vole 
Vine (copper hydroxide) 
Acute 
145.8  1.9 
10 
Vine (copper oxychloride)  145.8  1.2 
Vine (Bordeaux mixture)  145.8  4.2 
Vine  (tribasic  copper 
sulfate) 
145.8  1.1 
145.8  1.8  Vine (copper oxide) 
A literature review provides evidence of homeostatic mechanisms, and allows concluding to acceptable long-term 
risks based on weight of evidence. Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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Toxicity data for aquatic species (most sensitive species of each group) (Annex IIA, point 8.2, Annex IIIA, 
point 10.2) 
Group  Test substance  Time-scale 
(Test type) 
End point  Toxicity
 a 
(mg/L) 
Laboratory tests ‡ 
Fish 
O. mykiss  Copper hydroxide WP   96  hr  (flow-
through) 
Mortality, EC50  0.0165 total (mm) 
0.0080  dissolved 
(mm) 
O. mykiss  Copper oxychloride  96 hr (flow-through)  Mortality, EC50  > 43.8 total (mm) 
>  0.106  dissolved 
(mm) 
O. mykiss  Copper oxychloride  96 hr (semi-static)  Mortality, EC50  0.052  dissolved 
(mm) 
O. mykiss  Copper oxychloride WP   96 hr (flow-through)  Mortality, EC50  0.78 total (mm) 
0.0109  dissolved 
(mm) 
O. mykiss  Bordeaux mixture  96 hr (semi-static)  Mortality, EC50  > 21.39 total (mm) 
>  0.125  dissolved 
(mm) 
O. mykiss  Bordeaux mixture  96 hr (semi-static)  Mortality, EC50  0.086  dissolved 
(mm) 
O. mykiss  Bordeaux mixture WP   96 hr (semi-static)  Mortality, EC50  0.052 total (mm) 
O. mykiss  Tribasic copper sulfate SC  96 hr (static)  Mortality, EC50  13.18 total (mm) 
C. carpio  Tribasic copper sulfate SC  96 hr (flow-through)  Mortality, EC50  > 19.3 total (mm) 
O. mykiss  Copper oxide  96 hr (flow-through)  Mortality, EC50  0.207 total (mm) 
0.0344  dissolved 
(mm) 
O. mykiss  Copper oxide WP   96 hr (flow-through)  Mortality, EC50  0.047 total (mm) 
0.0106  dissolved 
(mm) 
C. carpio  Copper oxide WG   96 hr (semi-static)  Mortality, EC50  4.37 total (nom) 
O. mykiss  Copper hydroxide WP   ELS – 92 d  Growth NOEC  0.0155 total (nom) 
0.0017  dissolved 
(nom) 
O. mykiss  Tribasic copper sulfate SC   21 d(flow-through)  Growth NOEC  0.97 total (nom) 
O. mykiss  Copper Hydroxide WP 
(with sediment) 
96 hr (static)  Mortality, EC50  0.54 total (mm) 
0.18 dissolved (mm) 
D. rerio 
(embryo)
8 
Copper hydroxide  48 hr (static)  Mortality, NOEC   
Copper oxychloride  48 hr (static)  Mortality, NOEC  18.0 total (nom) 
Bordeaux mixture  48 hr (static)  Mortality, NOEC  22.5 total (nom) 
Tribasic copper sulfate  48 hr (static)  Mortality, NOEC  76.8 total (nom) 
Copper oxide  48 hr (static)  Mortality, NOEC  1.06 total (nom) 
Aquatic invertebrate 
D. magna  Copper hydroxide  48 h (static)  Mortality, EC50 
0.038 total (mm) 
0.0266  dissolved 
(mm) 
D. magna  Copper oxychloride  48 h (static)  Mortality, EC50  0.29 total (nom ) 
D. magna  Bordeaux mixture  48 h (static)  Mortality, EC50  1.87 total (mm) 
D. magna  Copper oxide  48 h (static)  Mortality, EC50  0.45 total (nom) 
                                                       
8   the method used in these tests is not validated and is known to have a bias. The fish egg membrane is 
difficult to be crossed over by some molecules. The most sensitive stage is actually after hatching. The results 
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Group  Test substance  Time-scale 
(Test type) 
End point  Toxicity
 a 
(mg/L) 
D. magna  Copper oxychloride  21 d (semi-static)  Reproduction, 
NOEC  0.0076 total (nom) 
D. magna  Copper oxychloride  21 d (semi-static)  Reproduction, NOEC  0.059 total (nom) 
D. magna  Tribasic copper sulfate SC   21 d (semi-static)  Reproduction, NOEC  0.057 total (mm) 
D. magna 
(21-d  studies 
with sediment) 
Copper hydroxide WP   21 d (semi-static) 
Mortality, EC50  0.024 total (mm) 
Reproduction, NOEC  0.0299 total (mm) 
Copper hydroxide SC  21 d (semi-static) 
Mortality, EC50  0.0109 total (mm) 
Reproduction, NOEC  0.027 total (mm) 
Copper oxychloride WP   21 d (semi-static) 
Mortality, EC50  0.0298 total (mm) 
Reproduction, NOEC  0.0461 total (mm) 
Bordeaux mixture WP  21 d (semi-static) 
Mortality, EC50  0.0198 total (mm) 
Reproduction, NOEC  0.0378 total (mm) 
Tribasic copper sulfate SC   21 d (semi-static) 
Mortality, EC50  0.0167 total (mm) 
Reproduction, NOEC  0.0334 total (mm) 
Copper oxide WP   21 d (semi-static) 
Mortality, EC50  0.0113 total (mm) 
Reproduction, NOEC  0.0122 total (mm) 
Sediment dwelling organisms 
Chironomus 
riparius 
Tribasic copper sulfate  28 d (static)  NOEC  0.50  total  (nom) 
water spiked test 
Algae 
S. 
capricornutum 
Copper hydroxide WP   72 h (static)  Biomass: EbC50 
Growth rate: ErC50 
0.00939 total (nom) 
0.02229 total (nom) 
S. subspicatus  Copper oxychloride  72 h (static)  Biomass: EbC50 
Growth rate: ErC50 
52.3 total (mm) 
197.9 total (mm) 
S. 
capricornutum 
Copper oxychloride WP   72 h (static)  Biomass: EbC50 
Growth rate: ErC50 
0.033 total (mm) 
0.066 total (mm) 
S. 
capricornutum 
Bordeaux mixture  72 h (static)  Biomass: EbC50 
Growth rate: ErC50 
0.011 total (mm) 
0.041 total (mm) 
P. subcapitata  Bordeaux mixture WP   72 h (static)  Biomass: EbC50 
Growth rate: ErC50 
Biomass: EbC50 
Growth rate: ErC50 
1.73 total (mm) 
13.06 total (mm) 
0.15 dissolved (mm) 
0.75 dissolved (mm) 
P. subcapitata  Tribasic copper sulfate SC  72 h (static)  Biomass: EbC50  > 12.3 total (mm) 
P. subcapitata  Copper oxide WP   72 h (static)  Biomass: EbC50 
Growth rate: ErC50 
Biomass: EbC50 
Growth rate: ErC50 
0.147 total (mm) 
0.299 total (mm) 
0.045  dissolved 
(mm) 
0.133  dissolved 
(mm) 
Microcosm or mesocosm tests 
Indoor 
microcosm 
study 
Copper hydroxide WP  6 applications at 10-
d interval 
NOEC  0.012 total (nom) 
0.0048  dissolved 
(nom) 
a:  based  on  mean  measured  concentrations  (mm)  or  nominal  (nom)  (which  are  used  when  measured 
concentrations are > 80 % of the nominal ones) 
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Toxicity/exposure ratios for the most sensitive aquatic organisms (Annex IIIA, point 10.2) 
TER values based on maximum PECsw STEP 2 for applications in vineyards 
Test 
substance  Species  Time scale 
Use  / 
application 
rate/interval 
Critical 
endpoint 
(µg/L) 
PECi 
(µg/l)*  TER 
Annex 
VI 
Trigger 
a.s.  Fish  Acute LC50 
Vines  4×2 
kg/ha, 7 days 
(Prog 1) 
8.0  53.52  0.15  100 
a.s.  Fish  Chronic NOEC   1.7  53.52  0.03  10 
a.s.  Invertebrates 
Algae 
NOEC 
microcosm  4.8  53.52  0.09  1-5 
a.s.  Fish  Acute LC50 
Vines  2×3 
kg/ha,  90 
days (Prog 2) 
8.0  26.99  0.30  100 
a.s.  Fish  Chronic NOEC   1.7  26.99  0.06  10 
a.s.  Invertebrates 
Algae 
NOEC 
microcosm  4.8  26.99  0.18  1-5 
 
 
TER values based on maximum PECsw STEP 2 for applications on tomatoes 
Test 
substance  Species  Time scale 
Use  / 
application 
rate/interval 
Critical 
endpoint 
(µg/L) 
PECi 
(µg/l)*  TER 
Annex 
VI 
Trigger 
a.s.  Fish  Acute LC50 
Tomatoes 
6×1.25 kg/ha, 
7 days 
8.0  14.2  0.56  100 
a.s.  Fish  Chronic NOEC   1.7  14.2  0.12  10 
a.s.  Invertebrates 
Algae 
NOEC 
microcosm  4.8  14.2  0.34  1-5 
 
 
No agreed endpoints are available for sediment dwelling organisms with an endpoint expressed as mg/kg. The 
risk assessment for sediment dwelling invertebrates is therefore not reported in this LoEP. 
 
Bioconcentration 
  Active substance 
Log PO/W  0.44 
Bioconcentration factor (BCF)
1  A literature review provides evidence of lack of 
bioaccumulation 
Annex  VI  Trigger  for  the  bioconcentration 
factor 
- 
Clearance time   (days)   (CT50)  - 
                                       (CT90)  - 
Level and nature of residues (%) in organisms 
after the 14 day depuration phase 
- 
1 only required if log PO/W >3. 
 
 
Effects on honeybees (Annex IIA, point 8.3.1, Annex IIIA, point 10.4) 
Test substance  Acute  oral  toxicity 
(LD50 µg/bee) 
Acute  contact  toxicity 
(LD50 µg/bee) 
Copper hydroxide technical  -  44.46 
Copper hydroxide WP  49.0  > 57.0 
Copper oxychloride  12.1 
a  44.3 
a 
Bordeaux mixture WP  23.3  > 25.2 
Tribasic copper sulfate SC  40.0  > 23.5 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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Test substance  Acute  oral  toxicity 
(LD50 µg/bee) 
Acute  contact  toxicity 
(LD50 µg/bee) 
Copper oxide technical  -  > 22.0 
Copper oxide WG  > 116.0  - 
Copper oxide WP  -  > 82.5 
Field or semi-field tests: 
Two outdoor cages were performed with Copper Oxychloride WP and Bordeaux mixture WP. No significant 
effects at rates up to 1.25 kg a.s/ha  
 
Tunnel test performed with Copper Oxychloride WP on phacelia – single application of 2.5 kg a.s./ha. No 
significant effects on mortality, foraging, behaviour, condition of the colonies, and development of bee brood 
at rate of 2.5 kg a.s/ha 
a: data retained for the risk assessment 
 
Hazard quotients for honey bees (Annex IIIA, point 10.4) 
Crop and application rate 
Test substance  Route  Hazard quotient  Annex VI 
Trigger 
Vines (mildew) – 2 kg Cu/ha 
Copper hydroxide  Oral  40.8  50 
Copper oxychloride  Oral  165  50 
Bordeaux mixture  Oral  85.8  50 
Vines (mildew) – 1.5 kg Cu/ha 
Tribasic copper sulfate  Oral  37.5  50 
Copper oxide  Oral  < 12.9  50 
Vines (mildew) – 2 kg Cu/ha 
Copper hydroxide  Contact  45.0  50 
Copper oxychloride  Contact  45.1  50 
Bordeaux mixture  Contact  < 79.4  50 
Vines (mildew) – 1.5 kg Cu/ha 
Tribasic copper sulfate  Contact  < 63.8  50 
Copper oxide  Contact  < 18.2  50 
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Effects on other arthropod species (Annex IIA, point 8.3.2, Annex IIIA, point 10.5) 
Laboratory tests with standard sensitive species 
Species  Test 
Substance  End point  Effect 
(LR50 kgCu/ha) 
Aphidius rhopalosiphi 
Copper hydroxide WP  Mortality  0.05 
Bordeaux Mixture  Mortality  > 14.7 
Tribasic copper sulfate 
Mortality 
Parasitisation 
> 0.0101 
> 0.1344 
Copper oxide  Mortality  39.2 
Copper hydroxide  Mortality  > 14.88 
Typhlodromus pyri 
Copper oxychloride  Mortality  > 14.89 
Bordeaux Mixture  Mortality  > 13.2 
Tribasic copper sulfate  Mortality  > 0.08 
Copper oxide  Mortality  > 26.1 
 
 
Crop and application rate 
Test substance  Species  Effect 
(LR50 kgCu/ha) 
HQ in-field  HQ off-field
1  Trigger 
Copper hydroxide 
Vines (downy 
mildew) – 2 kgCu/ha 
A. rhopalosiphi  0.05  108  0.725  2 
T. pyri  14.88  < 0.36  < 0.002  2 
Vines (bacterial 
necrosis) – 3 
kgCu/ha 
A. rhopalosiphi  0.05  102  0.258  2 
T. pyri  14.88  < 0.34  < 0.001  2 
Tomatoes – 1.25 
kgCu/ha 
A. rhopalosiphi  0.05  80  0.513  2 
T. pyri  14.88  < 0.27  < 0.002  2 
Copper oxychloride 
Vines (downy 
mildew) – 2 kgCu/ha 
A. rhopalosiphi  3.97  < 1.36  < 0.009  2 
T. pyri  14.89  < 0.36  < 0.002  2 
Vines (bacterial 
necrosis) – 3 kgCu/ha 
A. rhopalosiphi  3.97  < 1.28  < 0.003  2 
T. pyri  14.89  < 0.34  < 0.001  2 
Tomatoes – 1.25 
kgCu/ha 
A. rhopalosiphi  3.97  < 1.01  < 0.006  2 
T. pyri  14.89  < 0.27  < 0.002  2 
Bordeaux Mixture 
Vines (downy 
mildew) – 2 kgCu/ha 
A. rhopalosiphi  14.7  < 0.37  < 0.002  2 
T. pyri  13.2  < 0.41  < 0.003  2 
Vines (bacterial 
necrosis) – 3 kgCu/ha 
A. rhopalosiphi  14.7  < 0.35  < 0.001  2 
T. pyri  13.2  < 0.39  < 0.001  2 
Tomatoes – 1.25 
kgCu/ha 
A. rhopalosiphi  14.7  < 0.27  < 0.002  2 
T. pyri  13.2  < 0.30  < 0.002  2 
Tribasic copper sulfate 
Vines (downy 
mildew) – 2 kgCu/ha 
A. rhopalosiphi  0.1344  < 30  < 0.202  2 
T. pyri  0.08  < 51  < 0.340  2 
Vines (bacterial 
necrosis) – 3 kgCu/ha 
A. rhopalosiphi  0.1344  < 25  < 0.064  2 
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Test substance  Species  Effect 
(LR50 kgCu/ha) 
HQ in-field  HQ off-field
1  Trigger 
Tomatoes – 1.25 
kgCu/ha 
A. rhopalosiphi  0.1344  < 19  < 0.122  2 
T. pyri  0.08  < 32  < 0.205  2 
Copper oxide 
Vines (downy 
mildew) – 2 kgCu/ha 
A. rhopalosiphi  39.2  0.10  0.001  2 
T. pyri  26.1  < 0.16  < 0.001  2 
Vines (bacterial 
necrosis) – 3 kgCu/ha 
A. rhopalosiphi  39.2  0.13  0.0003  2 
T. pyri  26.1  0.20  < 0.0005  2 
Tomatoes – 1.25 
kgCu/ha 
A. rhopalosiphi  39.2  0.09  0.001  2 
T. pyri  26.1  < 0.14  < 0.001  2 
1 distance assumed to calculate the drift rate: 3 m 
 
 
Further laboratory and extended laboratory studies ‡ 
Species  Life stage  Test  substance, 
substrate  and 
duration 
Dose 
(kg 
Cu/ha) 
End point  % effect  Trigger 
value 
T. cacoeciae  adults  Copper 
hydroxide WP  0.59  parasitisation  6.4  50 % 
T. cacoeciae  adults  Copper 
oxychloride WP  2.02  parasitisation  - 42.9  50 % 
D. rapae  adults  Copper 
hydroxide WP  0.59  mortality 
parasitisation 
14.8 
60.0  50 % 
P. cupreus  adults  Copper 
hydroxide WP  0.59  mortality 
predation 
0 
8.0  50 % 
P. amentata  adults  Tribasic copper 
sulfate SC 
0.0202 
0.2688 
mortality 
predation 
3.95 
4.39  50 % 
C. carnea  larvae  Copper 
hydroxide WP  0.56  mortality 
fecundity 
55.6 
71.1  50 % 
C. 7-punctata  larvae  Copper 
oxychloride WP  0.58  mortality 
fecundity 
17.5 
- 149  50 % 
C. 7-punctata  larvae  Tribasic copper 
sulfate SC 
0.0067 
0.1344 
mortality 
fecundity 
20.88 
43.8  50 % 
A. 
rhopalosiphi  adults  Copper 
hydroxide WP 
1.25 
2.00  mortality  54.5 
66.9 
50 % 
A. 
rhopalosiphi  adults  Copper 
oxychloride WP 
1.0 
3.97 
 
1.0 
3.97 
mortality 
 
 
parasitisation 
0 
0 
 
- 22.38 
10.89 
50 % 
A. 
rhopalosiphi  adults  Tribasic copper 
sulfate 
0.00154 
0.00768 
0.0384 
0.192 
0.960 
 
0.00154 
0.00768 
0.0384 
0.192 
0.960 
mortality 
 
 
 
 
 
parasitisation 
0.0 
2.5 
2.5 
5.0 
2.5 
 
- 29.8 
- 72.6 
- 40.4 
- 13.8 
30.5 
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Species  Life stage  Test  substance, 
substrate  and 
duration 
Dose 
(kg 
Cu/ha) 
End point  % effect  Trigger 
value 
T. pyri  protonymphs  Tribasic copper 
sulfate SC 
0.015 
0.06 
0.25 
1.01 
4.032 
 
0.015 
0.06 
0.25 
1.01 
4.032 
mortality 
 
 
 
 
 
fecundity 
1.8 
3.5 
13.9 
3.5 
0.0 
 
- 7.3 
- 17.1 
- 11.0 
12.2 
31.7 
50 % 
C. carnea  larvae  Copper 
oxychloride WP 
0.5 
1 
2 
4 
8 
 
0.5 
1 
2 
4 
8 
mortality 
 
 
 
 
 
fecundity 
4.8 
21.4 
11.9 
23.8 
40.5 
 
1.7 
16.7 
7.9 
15.3 
6.7 
50 % 
 
 
Field or semi-field tests 
Not required 
 
 
Effects on earthworms, other soil macro-organisms and soil micro-organisms (Annex IIA points 8.4 and 
8.5. Annex IIIA, points, 10.6 and 10.7) 
Test organism  Test substance  Time scale  End point 
Earthworms 
      LC50 mg Cu/kg d.w.soil  
Eisenia foetida  Copper hydroxide WP  Acute 14 days   > 677.3 
Eisenia foetida  Copper  oxychloride 
WP  Acute 14 days   > 489.6 
Eisenia foetida  Bordeaux mixture WP  Acute 14 days   > 195.5 
Eisenia foetida  Tribasic copper sulfate 
SC  Acute 14 days   > 155
 
Eisenia foetida  Copper oxide WP  Acute 14 days   > 862 
a 
      NOEC mg Cu/kg d.w.soil  
Eisenia foetida  Copper oxychloride  Chronic 8 weeks   < 15 
a 
Other soil macro-organisms 
Porcellio scaber  Copper chloride  Chronic 8 weeks  LC50 = 1 117  
Platynothrus peltifer  Copper nitrate  Survival 
Reproduction 
NOEL = 2 000 
NOEL = 630 
Oribatid  mites  (7 
species)  Copper sulfate 
Survival 6 weeks 
Reproduction  6 
weeks 
NOEC = 200 
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Test organism  Test substance  Time scale  End point 
Plectus acuminatus  Copper chloride  Chronic 21d 
EC50 = 162 
NOEC = 32 
Collembola 
      Endpoint mg Cu/kg d.w.soil (mg 
a.s/ha) 
Folsomia candida  Copper nitrate  Reproduction 
EC50 = 700 
EC50 = 710 
EC50 = 1,480 
Folsomia fimetaria  Copper chloride  Reproduction 21d 
Growth 21d 
EC10 = 38  
EC10 = 509 to 845 
Folsomia fimetaria  Copper chloride  Reproduction  EC10 = 337 
Field studies 
A field study on earthworm populations has been conducted over 8 years on grassland, with copper 
applications every year. The study results conduct to a regulatory acceptable concentration (RAC) of 4 kg 
Cu/ha/y, valid for the time period of the study, i.e. 8 years of consecutive application. 
A longer safe use of 4 kg Cu/ha is not demonstrated in the study. 
Nematode species  Copper sulfate  Abundance  reduced at 250 kg Cu/ha 
Soil micro-organisms 
Nitrogen mineralisation 
Copper hydroxide WP    no  effect  at  day  62  at  12.5  kg 
Cu/ha 
Copper  oxychloride 
WP    no  effect  at  day  28  at  12.4  kg 
Cu/ha 
Copper  oxychloride 
WP    no  effect  at  day  28  at  18.1  kg 
Cu/ha 
Bordeaux mixture WP    no  effect  at  day  28  at  20.0  kg 
Cu/ha 
Tribasic copper sulfate 
SC    no  effect  at  day  28  at  11.6  kg 
Cu/ha 
Copper oxide WP    no  effect  at  day  28  at  15.0  kg 
Cu/ha 
Carbon mineralisation 
Copper hydroxide WP    no  effect  at  day  62  at  12.5  kg 
Cu/ha 
Copper  oxychloride 
WP    no  effect  at  day  28  at  12.4  kg 
Cu/ha 
Copper  oxychloride 
WP    no  effect  at  day  28  at  18.1  kg 
Cu/ha 
Bordeaux mixture WP    no  effect  at  day  28  at  20.0  kg 
Cu/ha 
Tribasic copper sulfate 
SC    no  effect  at  day  28  at  11.6  kg 
Cu/ha 
Copper oxide WP    no  effect  at  day  28  at  15.0  kg 
Cu/ha 
Field studies 
A multi-field site study was carried out in three sites in France. Up to four months after treatment with 
Copper Hydroxide WP (8 x 2 kg Cu/ha and 48 kg Cu/ha) there were no effects on the CO2 evolution and 
nitrogen mineralization. 
There was no either evidence of significant effects on evolved CO2 and nitrogen nitrification after a 28-day 
incubation in the presence of ground vine leaves, based on soils contaminated with Copper Hydroxide WP at 
16 kg and 48 kg Cu/ha. 
a: data retained for the risk assessment 
 Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
substance copper (I), copper (II) variants 
 
EFSA Journal 2013;11(6):3235    38 
 
Toxicity/exposure ratios for soil organisms 
Crop and application rate 
Test organism  Crop  and 
application rate  Time scale  Soil PEC  TER  Trigger 
Earthworms 
Eisenia foetida  Vines (14 
kgCu/ha/year) 
Acute  405  > 2.13  10 
Eisenia foetida  Tomatoes (7.5 
kgCu/ha/year) 
Acute  245  > 3.5  10 
Eisenia foetida  Vines (14 
kgCu/ha/year) 
Chronic   405  < 0.04  5 
Eisenia foetida  Tomatoes (7.5 
kgCu/ha/year) 
Chronic   245  < 0.06  5 
 
Effects on non target plants (Annex IIA, point 8.6, Annex IIIA, point 10.8) 
Literature review: PNEC value of 94 mg/kg 
 
Effects on biological methods for sewage treatment (Annex IIA 8.7)  
Test type/organism  end point 
Activated sludge  EC50 = 43 mg Cu/L 
Activated sludge  EC50 = 269 mg Cu/L 
Activated sludge  EC50 = 337 mg Cu/L 
Activated sludge  EC50 > 15.5 mg Cu/L 
Activated sludge  EC50 = 157 mg Cu/L 
Pseudomonas sp  no study submitted 
 
 
Ecotoxicologically relevant compounds (consider parent and all relevant metabolites requiring further 
assessment from the fate section) 
Compartment   
soil  Total copper 
water  Dissolved copper 
sediment  Total copper 
groundwater  Dissolved copper 
 
 
Classification and proposed labelling with regard to ecotoxicological data (Annex IIA, point 10 and Annex 
IIIA, point 12.3) 
  RMS/peer review proposal  
Active substance   N, R50-53 (all copper salts) 
 
  RMS/peer review proposal  
Preparation    N, R50-53 (all copper preparations) 
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ABBREVIATIONS 
°C  degree Celsius (centigrade) 
µg  microgram 
a.s.  active substance 
AOEL  acceptable operator exposure level 
BCF  bioconcentration factor 
bw  body weight 
cm  centimetre 
CT  clearance time 
d  day 
DAR  draft assessment report 
DT50  period required for 50 percent disappearance (define method of estimation) 
DT90  period required for 90 percent disappearance (define method of estimation) 
dw  dry weight 
EbC50  effective concentration (biomass) 
EC50  effective concentration 
EEC  European Economic Community 
EFSA  European Food Safety Authority 
ErC50  effective concentration (growth rate) 
ETE  estimated theoretical exposure 
EU  European Union 
FOCUS  Forum for the Co-ordination of Pesticide Fate Models and their Use 
g  gram 
GAP  good agricultural practice 
h  hour(s) 
ha  hectare 
HQ  hazard quotient 
IDMM  Intermediate Dynamic Model for Metals 
IEDI  international estimated daily intake 
IESTI  international estimated short-term intake 
ISO  International Organisation for Standardisation 
IUPAC  International Union of Pure and Applied Chemistry 
kg  kilogram 
L  litre 
LC50  lethal concentration, median 
LD50  lethal dose, median; dosis letalis media 
mg  milligram 
µg  microgram 
mm  millimetre 
NOAEC  no observed adverse effect concentration 
NOEC  no observed effect concentration 
PEC  predicted environmental concentration 
PECair  predicted environmental concentration in air 
PECgw  predicted environmental concentration in ground water 
PECsed  predicted environmental concentration in sediment 
PECsoil  predicted environmental concentration in soil 
PECsw  predicted environmental concentration in surface water 
pH  pH-value 
PNEC  predicted no effect concentration 
Pow  partition coefficient between n-octanol and water 
PPP  plant protection product 
RAC  regulatory acceptable concentration 
RMS  rapporteur Member State Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 
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SC  suspension concentrate 
SETAC  Society of Environmental Toxicology and Chemistry 
TER  toxicity exposure ratio 
TWA  time weighted average 
WG  water dispersible granule 
WP  wettable powder 
yr  year 
 